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I 



[.fl.«M] 

a. ^tgo} E^a) t-H^ X--5d ^Sl^lMl 3]*}- (002) <jls} ^Tj-^ d0027> 0.337nm 

0.37nm °1^3| d0021- 7>xlfe Hl^^ ^^ofl s^a-} s|^-E]o| #7] 

^"ti^fe S^SfliS ol-f-o^fe si nl^^sl £^ Ej-dl7]l7> afl^sl 

H. A o V 7] Si °)^7> * ^-7] Iti7fl7> ^^iSlI Sfljl, 

^7] Si a] ^7>^ Si -tff^l Si0 2 A o\ SiC ^ ^ SiB 4 -#°) 5J* 3- 

•S- t^-fr * u o v €-§-^°1 *j1 *>°]# fhfc-ii 

£ 1 

£i£ ^S- El* °1*> 7J^ 
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<?hhl3 ^ ©1# ol^ ^{CARBONACEOUS MATERIAL AND 

LITHIUM SECONDARY BATTERY COMPRISING THE SAME} 

*14. 

£ 4fe £ ^l<flo|| tq-g. *fls.a] <y<4« M-E|aflfc ^S^S. 

1 : 013. 2 : °J A 

3 : 4^" «a^> 4 : «1 ^ ^ f^ev 

5 : Si 6 : 4^ 

42-2 



1 



<l l> 



7 : ^i^±^f 



-0>S| #Efl7l^] 



<I2> 



<I3> 



<I4> 



<l?> 



<I6> 



neiq-, all- ol*)- ^^]sl -g-^ sj-q-o] ^o§-g- 372mAh/g^ °l-E--g- 



^-S- 7W?11 ol^iLqs -s-§-^=°a 



<I7> 



<IS> 
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I 



=L^, A cM* (D^ofl ^±^^2) *** ££^1 £#3: *fl^ ^ 
A ^31-^-1- °1 SV^A) *Z*1 &7l ufl^°fl, Afol^ol ^^ofl u\ 

# ^V^m ^t,}*}^^ uj-71 "fl-g-°fl, ^^a)-tM- 0 l ^-S-^l 0I-8- 
sl^l ?>7il z}o], elf- °1*> *d*)s} AVoi^s-^oi ^*>^^ £-afl=S 0 l 

# I"* SK V 3°-§- JH.^ *fl.g-fe ^o^l-oll- 0 ] ^^1 ^ofl4= SLOiofl ^^Vg. 
o] ^zV^ Aj-Efl^. -^-XlElc>| fl - 4 . S ).^-=.ol ^-o] -g-^- ^-#^^A-1 71^-5}^ 

^ 0 1#°1 4^1- all- ^ H-^-^^^l ttfe-} fi^ai-tM- 4^7> 

Jft| -B-elsH, fl-iSl-^-#ol -g-^- S^s-M °l-§-€ ^ 3*- °1 

-^sMl «8*fl*l*l H+7\ Si<H, °J-^S -g-= 7flsf 

^ &4fe *>fl«<»i sa^. 

±Sltt f"* 4^3 -2-^ J1^*V 7flS.fi) ^-Tfl^jfl- S-<g*V S-Tfl^ol 014. 

*^ 7 d^°l#°l ^l<9sl^, ^#4^1 ij~g-*g^°fl 4€- ^-#1-^ 
°|*fl ni^^eVi#^°fl fi)*> atM 4*1 *H ##¥3°1 *93^l*i#ils.-¥-Ei -a- 
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e>€mr sasbicf. 

LiBF, -f-ol^Al-o^^ ol^-tt ^flU* ol-8-Sl-^ ^ v 3l-§-°l # 

°1*:Z*> *>fe 7|#*j 4^)1] 

£ -S-71 £-*)13-§- #°J-*l-°i °)^o]£ %o_3.*\, * 0 o^d **<»i feji 

A}-7l -g- 7 Js.fe ^7)0) ^.g. 7 }*I 

£ ^3 fhi^ x~a ^-zlSl^ofl sit!- (002) ^7_V^ d0027> 

0.337m ^r<£ "g^s] , ^ <Eh£» 1I-8-*Kn #7) ^^cf 

•a^^l ^^r ^<a*>7> g-t> Bll*l£H JiJl, AJ7I soj ol^. a o V 7 ] iL^Vol 

^V7> o.37m °]-#3 d002» 7>*)fe a]^^ ^^Ml a]*H J^sH jiji, 

*<M l^^ffiS °l^*)fe Si nl^^fil Ej.^71171- all 
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o] o]^.o]^ SXjl, <$7] Si °lt^Rr ^ 7 £H Si f^l SiO; SiC ^ 3? SiB< 

#ehs.^°! «a^>si a<a<Hl s.'jhh ^01^ ^^1s>ji safe a o Ve H* 

0.)Dl*i-C)-. 

Stt^lfc ^ 0 1 1 -]-, 4% vo J^l-« u W>°i *<2 "8*}^ a 

Si v}^*} S E^ ^HlhtsHl sl«BH sV^i*l S^, Si n^*} 



^-fr^-o] ^-Efls sH^ck Si0 2 SiC ^ v « SiB» 

Si # °^^l*7l-$ofl 3.f-^ eWHr 3Mj1. Si0 2 SiC « SiB 4 

*1S # el 3^3. «r&]si ^-eHI- 1^}-^ 53 °1 ^4. 

olEltb Ib^^ °J*V ^ Si of^^>7l- Li* nflg-ofl 

$-<3 ^^>1- ^l-g-sHr 5g-fa.cf *U-?l-8-¥ 0 l * A o V €4. 

s>fe ^o] ga, SE^V £gcfl s]*V sfl^H^l 7l°l^ Si n]e]7}^ nlgj}* »J- 
333 Si0 2 tf, SiC # SiB 4 -S-ol ^ft^, Si 

^l^U Si0 2 *oHl Sfl^-fr -¥-<>i*H 33 -3* ^SH^U, ^co] L j * 

°H nfaK Lis] tg-^-ofl sl*> Si nj^7.)-°] iStf. ?a 
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S«l Si0 2 SiC ^ SiB 4 Li 4 aJ-g-sH 8^71 al]^-^ x>^7V 

-8-^* 4*1 &*14, Li °l£-2) SK}* #^lsVJl Si °ll]4^ ^^ofl o^^. v] 
£-44 

atb, Si0 2 4, SiC 4 ?? SiB 4 4 i«"*>7l itfl^cHl av 71 o^ 71 ^-i- Jl 

43 °.S <*-§: 4 5U4. 

€■ 4ili *4£-g-4* ^1 ^ Si °l%^>^ aflajig# 

44^42} *4 ?J -f^l Sfl3^4°ll 7]°14fe Si D )-g-4-s ^^1 

a. 4^2} et-i^ 7)1^. ofl Si 4 4ii4 0.1:99.9 ^7] 50:50 2] ^^13. £ 
igS]o] oi fe ^ol 44:5144. av 7 ) si:C^ 7> 0.1:99.9 n|o>o|i£ 

hV^s.^ ^=a o v ^^7]. 50:50* 3 4%>" 0 11 7l<?14fe Si ^%'7>S] 

4*1, Si "l^XI-sl «H^Jg»«fl 2)4 <y7>S-^-E-l°l sfl^» 4*1 *H A V 

«l#:8.-&Sl 14 si^^^-S 4*1% V - 5ft>n «4- 2E, Li o]^ ^-a].^ 

S.7> »*-e)-7l^ ^jofl °]?$\, Ji^£S 4*i^ 5a<>M.E 4%14 Li 

°1-&21 44' 44°1 7Hf*M 44£Jl4°1 4444. 

SEtb. £ ^iS x-4 #43 ^°)1 2] 4 Si 42} (lii)^fil si 

^2] ^£t p 5i ^- 4?1 Si0.> 42I (HD'gs; spia] 7j-£» p Si02 s 4<4 4 

7) SiC 43 (lll)^Sl Sl^ofl^l 39-JE* Psic^. 4?1 SiB 4 4^1 (104)^2^ S| 
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S«l SiO, A o\ SiC ^ SiB 4 Liaq- £-g-SM 8M ufls-ofl x>^7l- 

3E.th SiO, A o\ SiC S SiB 4 # S.^* m&ofl 7l ^o. j- 

^o) e}-^^ *fl.g.i=. #«>^i-g-^-i- ^7]) 5>J1 Si nl^i^}^ sfl^ig^ 3j 

a. mv^°] zflsofl Si al- ^:4i7> 0.1:99.9 ^7-1 50:50 ^ f^ul3 

'g-slH Si-cr «>% V3 l*V c f. o v 7] Si:CSl f^«l7> 0.1:99.9 °1 ^ 

^^^"^ * A o V Jl3)"7> §1^., 50:50* ^^^^-"fl 7l°l*l-^ Si 

ol-g-o] ^l^.. uv*o] 7^*1-^ #<tJ-^jL-i-cl *J=#£i}. 

5E*L £ ^fcfl ^flS.fe X-€ ^s\ 7 i^} *> Si ^ (lll)^s) S] 

^s-l 7 0 v £ i- p 5j ^ t}jL, ^7} SiO, (lll)^a] s\ 7 is] #5.9 Ps i02 S- *M, A o V 

7l SiC tfa] (111)33 St^oflS} p.. cS ^Ji, A o v 7 i S iB 4 (104) 3 3 3] 
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H2] 7j£f p SjB ^. ufl, p si02 /P si 7} 0.005 oltf 0.1 Psic/Psi7> 0.005 

ol-S- 0.1 °]S}°H, P S iB/Psio 2 7> 0.1 °1# 5.0 °1*M°1, PsiB/Ps iC 7} 0.1 o]Jjj- 5.0 o] 

s><y 31-1- #^-2-^ 

0121ft JflSfe ^ tfS) 2]^ 7 0 V S til7> #712} <£i?Hl 5i7l nfl^-ofl Si 

Si0 2 #, SiC # §3 SiB 4 #2l f^-ft 2]^S)-*^S^, Si nl^^sl *fla)*3- 

*KH, *fl^2} f-^^-S-^* 21 *Kn, S£*b Si nl^^o] ^m^^ 

°fl °l *V ^-<a «a e-1 si *fle) ^ #^°fl si tt afl^^MI 7l°ls>fe Si °1%^>21 

D l*2)--1- ^>°1# ^^2} 7-1 «>* ^1?}-Cf. 

SE<&, -g- *^21 El-i^ 7flS.Tr #71 <^7f2l oj^o] 2/flll °1 # 70/M °1 

*J-21 «£.?H1 SiJi, #71 4^-^^1-21 oj^ol so™ 2^m °l*}2l »j<H°fl oiji, av 

71 Hl^^ Ej-iei-21 °v ^^17> 50nm o]# 5^m °1§}21 >*2H 5i^r 53* #3-^.3- 

<>l^7) Kfl^-oll U>^-3jS>^l o>Jl, Oj^o] 70/an ol-^ol^ ^^^121-21 ^^O] 7-1 s> 

14 7 d^^ 5^7171 nfl^ofl u>^-3]sH s^cf. 

5E?h 4H-°J^>^ 50nm °P6 V 2/an °1«>, u}#*\Z}?i\T= 50iim °l A o v 500 
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SJ^-i- 500nm fl*- 4^*} a} sfl^s}-* aj-Tfl ^ 

SM nfl^-oliq.. 5E?> <Q^°] 50nm o|*HHfe ±% Vs l^ Si ^l^Sl 

SE*}., u]^H ^sla) ov if- ^11- 50nni nlovo.5. , "B^M- Hl^z) 

S] gag-fr UJ-^^V - o^j ^d*H°-i| €-*fl* H o^l* T Til € -¥-^7> §1 7] ttfl 

-g-ofl aV^-^lsl-^ 5| ^Tfl 7> 5^1 °1 ^ V ^1 Bl-§-°)-£r°l ^ SLlt*} 

Stb, £r l^ 2 ! iHi^ ^flS-fe # 7 1 Si nl^^o] <y^ol lOnm 2nm a l 

oV°l <g$Hl -#7] al7-l* 0 Vol io" 4 Q, ■ in olsl-ol^, a o v 7 ] 

^lllbt^sl -g-w 7^£7l 500 kg/crf °Po Vo l31 a* lOnm o^ 1 " l^i °l*}<i] 3 

Si nl^*].fij lOnm ol#o.S *>fe 3£ Si nlU*>3 a^a^ -g-s| 

« ^^Jl, Li %MM-7l7l ^^°H; 2/in. ol^o.s ^ ^ 

4^ VO J4 Si 0 J^-§- ^-°! °^7l-Sl 2li°J^°] 2/ffll^.Cl" S>7l ^sflA^olcl-. 

£th £^ fbSufl^ «i^*-§- io" 1 a • m °1*1-S. 33* Si *1U*H| 
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<53> a*K 33>&±.^ -g-^g 7 Q V £ s. 500 kg/of °14°3. 4te 53 * Li2] fl:^-. 

7] fl*fl*Hi4 ^^±^2] 4 4^3. 10nm C |4 1/an ol§>s. 4^ 3j-4 4 4?fl 
7} lOnm °14 0 l<a fhi^Hsf Si n] ^442} ^*]-S]Jl 4% < a^> 2 l 

A o Vo l^, ^1- °]-&°] Si ^44*] £44*1 44d-§-^°l ^SI-SM 

<54> 2.4, £ 4^al ell- °1*> ^l-S- ^S-fe -#7} 4^*1-3 445-^°l 

1 °14 25 ol^ 1 ?] 3"§r 44. 44°J42l 444°1 1 

°l^ tt J 34°flfe, 4^H-EL D J-8: ttSS 4 34£.4 £-8- 44*d44-§r <£-§: 4 
§j7l nfl£-<4| 44314*] #4. 44, 4^01^.0} 25 f^4% ^l^ 0 )^, ■& 

i^flS.^-*^ 71^7]- 3^4 a o >^2:7lo)lA-) Sia) 44 7]-4ol^] ^oV o] a 

7>4<*j Hi el 71 Kfl^-ofl 44*14*1 c£^, 449J 4a}o}°1 7^7} &o\x]n 7fl 

-g-^Sj-SH Si n]U*H| 2}4 JflafS^- 44°1 oio)47| 3*1 4°1# ^J^o] 
^5>Sl7) nfl^-ofl 44. 

Cf^-ofl 4 4^ 5]# ol4 ^^1^ ^7ltF 4^ zflS* 3L4*Hr 5?* 4 

^Jis 44. 

<56> 0^14 elf- o) 4 cfl* ^^i U A ^7}3] #^5.* 7> 

*14 444 *H;e 3^ie. «-5-JZ.°<*, 44 ^<?1 S J A lB*j f-sl aj 
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<57> ole^V Bl# *i*H oflui^l ^£71- fejl, AVoll- ^^S.^ol 

< 58 > cf-i-<Hl , a- e^*! 7Hs.s1 ^li ^-fr °1-¥-<H*1tt Si 

nl^^># B 2 0 3 -f^Hl ^o!]a-| i300°C °l A o v 140CTC ±^lt 

S 3 ?}* Si ^} Si0 2 SiC # ¥J SiB, A o v * 9 3^ #7] 

Si Dl^^ofl fti^* Jf^^l-^, A cM Si n]^*}* Sfe *fl-§-^-§: 

^-% v< y*> ^n]s. se<&, av 7 ) -y- 

<59> °1*} "J-^o) yO Al o] ^EflS ^.g. 'S'SftCf. 

<6o> £ 1 ifl*l £ 4fe £ eifl- 3*1-8- ^3 ^^-si c+^a-ils* 

S£* SJ^a)- 4tl- 0 t ]7l-7> a] 3 3 fi^ei-ofl 21*)H °l^-°1*ife ?Joj 
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<a -^Eflsf 4$wz}7} 4<a s^^im 4<a «g 

7}# ^-M^lfe 3J°m, ui^n -,^1 4^«a*># mb*ism 4<d 

°J4(3)£| <y^^.cf£ ^mi a*v s«a*'^ ^mis. 4°d «a*K2)a* 4^ «a*K3)* 

2.*v, £ 2«H i-N-vflfe shta 4^21 4°d ^7X2)^1 a^ofl 4 



t 2 -^^^. £ 2rr 27fl 37flal 4<g «a^>(2)7> Hl^^ ^01.(4)0,1 o^fl 

% v < a^>(3)7i- £av£ Aj. E fl S ^^h, "l^n ib^uh oi <y^>(2) 

th ° i ]^K3)7> *\3, 4-tV=i ^EflS. ^tKM €^^(4)01 4<S <?M(2)2}- 4 

^ °J^(3)1- t^«4. -£ 4°1] M-E^Lfl^ E]-irt(4)^ m- = 

ofli- 1-^, <y*K 2 )■£-§- a^ ^-ris^ ^ti- <y*K3)si 

2) °J^a.4£ ^^sl<H Sis. SEtb fhfc^(4)s| i^-g- 4^- <a*>(3) 

4 IJ-^S) 7.1]^.^ £ 1 ifl^l £ 4°11 M-b^-hE 3M1 ^-2. ° V 
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Sl^ ^s}t}. £ 2^ 27H ££fe 37fl^ <U*K2)7> h]^^ €i^(4)ofl 

% v °J7}(3)7V *\g. -g-^s) Sns, ^t^M, Hl^S ^eV(4)ol o] 3f-«a ^^(2) 
«}■ ^Mlfc l-^-^o]^, oil* I" 1 ?!, ^-°d °d7.K 2 )■?->-§: S^r 

°J7K3)^1 °J^i^ 3- 7)1 mi&W 514. 

5E*V, £ 4°fl i-j-Ej-iflfe 7)1^.(1)^ <a*K2)S] a^ofl -4^°1 4-f- 

<a^K3)7V -Hs ^fls. Hi 3 3 <&fc*K4)°l ^7.>(2)sf 4 

<Q%H.*S. 3711 Sis, 4« °J7V(3)* o.S-Hfe 4^ °J7H3) 

-S- t^2l e>^^ E 1 i| 7 l s. 4°1) # 
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^htS 7fls°fl «a*K2)fc X-'id ^tb (002) £3 ig 

713 d0027> 0.335nm 0.337nm n]oVo.5. £ 3* °1 53 °1 

0.335nm °l A o v 0.34nm °]*}2} 53 °1 ^ 4% Vz )*>4. 

d0027> 0.337nm °1 #0.3.^ <y*l-s] ^-^l ^^s]^, 

SEth °J7>£1 ^^-gr 2/im 70/an 13^7} uf^-zi sfrf. 

^l7l7l o^Tfl 5)7} ttfl-g-°fl U}#Z\t}7.] Q5L , °J ^ °1 70ym °1 £ ^fl^ 

¥^ ^^°] ^*1"S1J1, *}^Lfl°] 7^7) ufl£-°fl a)-^ 

Cj.-2-ofl, U]^^ ^01.(4)^. c ! tfl^] <r 4 ofl £Al*V ti]"2]. ^O], S.O§ 

°J7>(2) ^ 0 d7>(3)# S^, ^ °j7]-(3)-i- °j7H2)sl S^^oHl Jf^M 

°1 >&i^(4)£- f7}^^ 4**1. ^7|Sf^ ^1. ul^Tj] ^7), 

SL^-A) ^71, 3fl^-7il <r*l, 315*1 *flS, ^-FMl^l 4=7j| 7fl.fi. 
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^<33}-7> ^1 3-°^. 3i°H, 0.37nm 

A C10021- 7Wfe til^j^ ^SV(4)°1 H]^^o]7l nfl^-ol) ^- 7 ]^5fl<3!jol 

al^H «-di5]-(4)°fl £sfl« ^B^7f *fls.(i)al 

=r Sl^f. ^^ V (4)S1 <3?i3 d0027> 0.37nm n] ■?]-<= 1 , u] ^ z] eV^ 

o|(4)^ ^^^o| %H^H ^o^££o)| e^*}-Jl, -JM^afltij-g- ^SflA]^ BjfJ Jf. 
5=1 7> $17] irfl^ofl BV^al^ g> 4 

oi^s] av-g-^- 7^h*>^ <y°i a^. 

!!:i 0 -l(4)2l 51 ^lfe 50nm 5*an ^flo] 5J o] a>=#2js> 

4. ^ *M7> 50nm nloVojig ^oj <y^(2)7}- sl^-s]^ 4t v 

*1 



£^ €-i^(6)7> ufl^l^ji, Si n]^^>( 5 )s}. ^i^(6)7|- ^^Hrie|(7) 

S«r, Si °l^'^}(5)fe Si # f^l Si0 2 -tf.SiC # ^ SiB 4 

S.^ &±.*M6)7\ Si n] ^^(5)2-1 a^ofl ^*h*V -S-^Sf t^fl (6) 7> Si 

°l^^V(5)2i a^oflAi si °l^^K5)s] ^ofl $WHr 3-1- a«-*v^. 

5E*h Si nlU*K5)s+ £^ A o v ^i^(6)# ^^^4i^-(7)<Hl 2}SfH sl^t* 
tt Si n]^^|-(5) ^ ^^(6)1- 3 ^^^Hl €£^1 fi^ 

<ehk*JI(6)-g- afl^lsV^ Si n]H*K5) e^Mfe 3* S-^th}. 

cf€- #*H* *T, Si0 2 SiC -S- ^ S1B4 A o Vo l 

Si ^ofl <e^*7>«-^ -8-31 » 2]n|e>^ S°l3L. SiQs A o\ SiC S SiB 4 

aj-oi ^el^S -tfEfl* 3H 0 W4. 

4* "8^(3)^ 50ra °14 V 2/im <=1 a>^^s>Jl, 50nm 

500nm °]*\sH ^^^l i4 bV^^. 
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< 3^?1 2wmo]*>S ^A7} &71 £E*> <?]7j* 500nni ^t- 1 ?! 3* 

£1 «<J-#°fl Si nl^^>(5)fil 3g^v. ^ofl 2]^ ^1 % v =r 

&7] nfl^-olcf. 2.*V <y^°l s>^l# 50iim °1^ V J=3- ej-fe ol-frfe 50nm °l*Hl A i 

Si °]%^K5)fe S^ff^Si 2.-®*}^, SiOo -ft. SiC 

U SiB 4 A o Vo l *i#*H 0 t J^ 0 l lOnm °l^ v 2^m 

1- °l-fro| 3-g-«-°-S*| tj-^-i: ^tW. 21 «■ °l^r-Sr Si nl^*>(5)a] a 

<3 B&^b Si ol^^>(5) iflJfofl ^-Sf-g-ofl ^^§l-c^ th=-g- ^^*>j1, °l5Hl ^*fl 
Si «1U*K5) *Hl7> 

a*. °1 Si °1^7l-(5)oflfe Si0 2 A ch SiC # S SiB 4 iE^^ji, o)* av 

^*Rr 3-§-§- #4. 

Si ^f^l Si0 2 SiC # « SiE,#°l i*sm, Si # f^l 
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SE«, Si °1^K5H Si0 2 A o\ SiC # * SiB 4 ^°l itfSHS -tftfi 3-2.3. Si 
Si n l^^>^ 3|7 6 V. ^^-s] ^^l^cf. °H1 ^s-}, Si ^)^^% V 

P s ,iL ^-71 Si0 2 ^ (llD^sl ggS] Psi02^ *H, A o V 7] SiC #3 

(111)^2] Sl^e] 7 C VJ=S. p s . cS . AV 7 ] SiB4 Aj-o] (104)^2} £1*32} 7j-i# PsiB 

3 5"* p Si02 /p si 7> 0.005 0.1 Psic/Psi 7 > 0.005 o]^ 0 .1 °}t}o] 

PsiB/P Si 027} 0.1 °Ro V 5.0 P 5i B/Psic7} 0.1 OjAj- 5- Q o]^}o] #o] 

Ps,02/Ps,7> 0.005 *}^o]vl Si0 2 #3 Si0 2 °]^7> 52] 

a}^*}*] gfc}.. P si02 /Psi 7 > 0.1 Si nl^xK5) #2} Si #3] ^ 
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iEth PsiB/Psi027> o.i oi^ona Si *iu*K5)s] ^* <^l*Rr 

7\ 7^3] <&7\\ S\7] nfl^-ofl 4^-31^1 ^rcf. £> Psifi/PsiOa^V 5.0 o)^o)vt S i0 2 A o V 
o] e|-§- ol-2-o] a-A].^. ^^]A|?1^ H 0 V Sfls>Jl Si ^2] ^^2lS] fifl^-ol 

JEth PsiB/Psic^l- 0.1 nloVol^ Si ^1^^(5)2] <3*11*Rt S.^} 

°17] nfl^-ofl u}^Z\is}z] ^t}. IE, P 5iB /P S ic7} 5.0 ojAj-ol^ SiC A o Vo l Sl# °1 

SEtb, Si0 2 A o v , SiC ^-8: °l£r£l ^^\a)-7)^ s.^?} ^jl, 

SiB 4 Si n]^^>(5)^ ^r^* ^*fl*Rf- =-§1 Tj-eM^V, zi-zv cjff- 

ASfe ^"71 Si- i4f #^^1 t^^V ^ 7 ]. g^jx, £E Aj-o] :g.^O. S *| 

si0 2 Sic A o v H siB 4 ^ v s.^* a^Hr 

BE*. Si nl^^V(5)s] <^-|- lOran sfe Si n| ^1.(5)3) 1^ 

S>fe 3J-8- 4^- ^^(3)2) ^-<a °J^l-(2)a) 2]i<y^o] 2 pniLt)- ^7\) 6flo> 
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o] o]^o]x}^ %°.3., E 5°iH Si «13*k5)fil ^r^H ^H)"^ 

a, #3. ^ 7f^l ^E^E ^cf. E*i^ €"4i^(6)fe <L>E 

*fl<?l Si nl^^>(5)s1 iTflofl Si nl^^(5H S^ltf*! E**^* 4°=]<& 

4. o] E#^ ^^(6)2) «l*i*ch& 10 _4 Q • m H 3)7} a>% v ^*K>. 

* 0 >o] io~ 4 a • m oj^-ojig Si D)^4(5)2] aa.7l-S-a1 E*H°1 *i*f-3«H Si 

nl^^K5)ofl tflU- 31- ^-Sr 3 ) * u o v € *-i- 0 l &ai, fbii^ *fls. 

o] ^wj-^l-g-^ q(MM*i T nfl&ofl y>^^5>Xl ajrcf. E^^ E^fl (6)S. 

4» *<S, 71^^^ ^-(vgcf) f-* ofla « - 

^^^■^dV( 7 )o. Si n]^^H5) ^ E^ 4^^(6)1- fiJL E^ 
fh£*ll(6)* Si n|^4(5)2] £^<H gi4. °1 ^^^^(7)* *B] 

Hi ^ l^o] 14 sfl^ ^ 4i^*H ^M^l Wtl 7 o v E7]- 500 kg/cuf °1 

aj-o]ji s]- ^171- 10 11m o]>£ lxa,, ol*}2] %o]t\. 

^|$± D 4(7)^ all- °]£-2) ^ a o v ^i *-g-°fl 4^.^ Si D 1^7>(5)^ 

^*o,l 7l°1*>ol A§7l^ «a^K2)S.^^l 4th °J4(3)2] -frEj* « 0 >7-]^7l S] 

£ 5J^-^, Si n]^4(5)S] 3g%>- ^-§- 7l^^^S ^1^4. nJ-BM TH^i 
dV( 7 ) o] -g-^ tJ-E* 500 kg/cuf ol#o.s. *>fe <4 o] aJ-eVz] ^4 . -g-^ 7J-E7} 
500 kg/cuf n]o>olig Si nl ^4(5)2] ^% 7l^l^^S ^ &7fl =H 
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S£*K ^i^^(7)3] 5V lOnm D l ^ S.?1 A J !h^ll(6)£}- Si ^ 

^^>(5)^ l^-^ol *is}sU ^K>- °J^(3)^ ^lsHf jl^V x^s> 

s)<>| «>^-a)*>^] ?>cf. 5E^-, sj- -^^17> l^ni o]-^ 0 !^ «l*j ^ Ih^l 7l°]§l-fe 

nelJl. t^a] fht^ 7fls.cHl 91°]*]$ -*7la] 4^ 1]*K3)fil 
1 25 ol*>oi aV^-2i§>nf. <U*K3)a] f^fo| i 

^^-ofl^ E}-4i7ll.g.°M- ^->-§-*>fe ^4-^! H 1*M * A o V ^ a o V 

*I-8-#* <r ^V^WM £ih tf-ff-lM 25 ^%=%1- "d^ti ^ 

Jf-^ii] 7l^7> *j<H>H Si ^ $H1 ^*><^, Sg"^^ 

o] 7] ufl^-ofl o>J7, St!-, °J*K3) <M-°lfi] 7i£]7> #°>^J1 

*fl-§-3S*«H Si nl^^(5)ofl tfl* «H^J8*- ^°1 ^M^l 33 

<3 < ?J7H2)°11 *#«s|- Si *l^*K5)aj- aj-^-sH «g^tW. °] Si 

nl^7>(5)Sl ££ofl£. £^ ?hii7.fl(6)7> stlui SH7l^o.S 

*o>*1jI oijl, Si ^1^7X5)^1 tfl«H£ ^# °1-Sr°l -8-°l*>7ll tf-g-S^tK 

of ttfl, ^oj oj7>(2) ^ Si nl^^>(5)o) ^ 3 o] Si n]y^H5)fe 

^^^^(7)^ Sl^ 34SH 5l7l ull&oll ^)^^%>°1 7)7ll^AS. ^a(|£]<H. Si 
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BHiH, Si «13*K5)» *-§-°fl ^Ht ^ si Til «■ ^ ^ B o v € 

a>o1§o] ^fl^c^S. =41 3.(1) 3 #U-^-§-^°l «M Si 4. 

£t, <a*K2)s|- -a.^- <g*K3)# ^i D -j-(4)os a-^ 

tc}-eH el^aj *fl£.(l)ofl 9]t}^, Si ol^ 

74(5)2] *fl^Wo v ^ °J^K3)£l ^ **d°ti tt >^ 7)9l*\$= 

Si Dl^^>(5)2] o]£-s)"l- <3*l|sW ^>ol# ^s-^ a ^)^. 

°1 ^ri^ *fl^- a l ^ls^ ^^HI- ^lasf-b ^^Hl * 

<S °j7i-* -ED-sH oil-* 3)^-*Rr ^-^-2-5- 

^i, ^-t}-<?l7l-l- 7^s>^ ^^Hfe Si °l-¥-<H*lfe Si al^7l-al- 

*± -£3* -g-i ^ifil-th** ^ u l*>°^ Si olSJ*HHt 

cc^ ^-iSI-^-S-i- ti^|£7}L|o|| ^S}^ fc*^*^^-*! 1300 1400°C 
^£.3. 120 ^] 300 7>«g^. °] 7><!°fl -£7>q^ ^ Eli 

2} Si #4 >&-§-«H Si *1^7} f^oj] siC -S-o] ^**Kn, -S-i^ofl 
-g-^fif Si #-§-*M Si n] % '7> SiBj *j#5j:n, SE« *«U«: H 

is} Si A o Vo l £-§-*W Si °1^7> #o)l Si0 2 A o Vo ] 
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7}%^S.7\ 1300°C nl D J- %l 7><iAl^Vo] 120-g- ^ol-ol^ Si0 2 

sic sJ siB 4 & 7 l n ti^-°ti 7><s^-£7> 

1400X: ^oH^ Si7> -g-g-*>7l tfl^l b>^^1 gJI, 7><gAl^ol 300*-ir 
£ Si0 2 4\ SiC ^ ^ SiB 4 ^2] 

EE, Si °1^7]-af -f-i, -f-iSl-^-l- ^-iAjal £^-a]-§-£ 10: IS 

Si °1^^H tflsM -^i^oi 30.13 siB 4 #s} ^!#% to l 3°l*l7] kH^I «V 

gvjl, -g-i^o] *jM-*)7fl SI'S Si ^-2] ^^^o)| 2fl^-ol ^"d-S-* 

71- ^ ^7flo)l J^V^* ^-^ 0 J7V *}^*fl7} 

<£ #7)0] Jlg-T^fliMr l7>4l^ ^1, g^SHS ^7], Hj^l ^7), ^# 

aial ^7). 311^^1 § 1 °l-§-*Rr 3°1 *}&*\*}5L, ^\ 
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ti}iy-2)s}ji, <g^e)-£-£^ 800°C °l A o v 1200°C °1*}2} ^4 1 
*)e)*14£- 120$ *34fe 53 °1 4^344. 

a*. < a^ei^£7> 800°C niDVo]Tg ^^#] ^sfl^i^i 

<I*l2j-gr£.7> 1200 "Ct- ^o,^ Si n|^^>7> fhil-sH SiC7V *14*1tI1 *8-%Ht 
^ ^-Alofl eV^n}^ ^-<£s\-7} ^l^SH 5V°1 7J-S. 7 > 7is}£]7l ttfi^-<i 

&4. 

4§7Mi, 1*leM2-oi 120-gr nl4°)<3 Sil* ^^Ib^^-i- S'S* t 
Si 71 k^<H1 4^4*1 #cK 

4-8- ^'H^l ^^Hl ^-S^ a^ #^-&^<Hl sl*| ^<£! <g 

*V* -£% v 44. 3-f f-sl *4 n B* °l-§-4^r 3M 4lh34 

4. 
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5E*h ^7)9) Jl^>^S.fe ^7>i^ *M, 4^1, ^l 1 ^) t*1. -a 

#s.iL2:7fl 31*711 *M f-s] jUgviMls. # 53 °1 

^ SJo] H>^-a]s|-jl, <g^el-S-S.^ 800 r °l A o v 1200 'C °l^el ^7> u>^-a]e|-ji, 
<a^£) Al^ 120-S- *8*Hr 53 °1 Hl-^sW.. 

5Ett, <a^e]^r£.7> 800°C ^oVolTg i£ 7 f <£o> EVS1-7} $J-*l*l ^«fl^l^l & 

JL. Iti^sl Hl^^-oi feji, elf- °l-fra| tf«g • !-e|7)- *3*fl*l7j <H ^ ^1 

sl©i Hfava)^] ^vji, <t^e)^r£7l- 1200"C ol^ 0 ]^ Si <&£(-£H SiC7> 

.Xlu}.^7l] ^^5]J1 J1*^V^-S] ^<g3}-7} ftd^ 3 ! 7j-5. 7 > ^s>£l 

n}$7>*l3., 'S^^AlTVol 120S- nl^ol^ 5j^^r^^# 3 ^ % V 

olsj- Tj-o] S^, £ <£^S] 7.fl S 7> <2<H?14. 

-8-71 si ^flst 7}*]^ sl-g-si «j-#°l 7>^*v 3 -H- 

7l^sfl^oil s^fl elf- °1*> t 1 -^ ^ 7 > Si^K 



<#q- , <m* l-^, LiMn 2 0 4 , LiCo0 2 , LiNi0 2 , LiFe0 2 , V 2 0 5 , TiS, MoS 
f-sl ell-a) «o v #°l 7>*# °<H?-*1|fii4 «. 7 ]cl^s|-o]ca).t]-l- Sfe -fi-711-e] 

S£«- «-2-°ti £^-*}<^ °ll-§- afe ?^ D o v ^ °]^<H 

c, clo11^^^-Al-o)j= , cl^-^V, 1,2-cI^s.aI^eJ-, ^3.^, clf^oilEj., tii 

#e)«, ^^^oflEfls f-s] ai<y:oi-g-Aj^Dfl £ i=. on- ^-ui] 2 # oi-y-^. 

SEth LiPF 6 , L i BF 4 . L i SbF e , LiAsF 6 . LiC10 4 , LiCF 3 S0 3 , 
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Li(CF 3 S0 2 ) 2 N, LiCF^SOs, LiSbF 6 , LiA10 4 , LiAlCl 4 , LiN(C s F 2x+l S0 2 )(C 5 .F 2 vHS0 2 )(^7]^ , 

x S y^r xb<&*r°W.), LiCl, Lil ol-f-o^ ^a} 1 f 2 

^ oIaj-o] ^a]^ SJfe 53* oflAltf ^ SUal. LiPF 6 5J LiBF 4 * 

<i35> S£«. °1 ej# °1*> -FM^sflojjc^Ai #e}]^-Ei 014= 

l-e]ul^<a-#(PVA) f-s) l-eM-i A o v 7] el*^ o)^ *>q-& 5- ^ 

<,37> <SE«. & <£<3s1 Bl# °1*> ul ^sfl^^ov ^SJ>q & 

aW*lfc ^1^*0 old* ^r u l% v ^£ Slcf. 

^£7} feJi ^-^^-^0] o-^*v e)l- o]7| 3*]* tM3^ ^ 

<!39> o]*> £ B>^^ -JiAlofl* 7l7fl*Vc}. S>7] ^Alafl^ £ ^ * afl 

<i4o> gj^j j]a 
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<141> (^M 1~4) 

<K2> ^ °J^°1 2tm<& Si lOg^f 1.4-2.8g 3E$ &± lg-§r ifl-g- 

3 200m*s] <shh*fl;E7}-uH \#<H o>S.^7>iii*fl7l^ol|Al 1400°C5_ 240$?I 

4. °} 7 ASr -IrlHl 300nmSl 6 j£7f ^ nfl^] $ifl?»c}\ o]. Si ^ 

<I43> $*fl 4^ Si D]^7V 1 f^$ofl 2 ^*JM 7>€-S-*l* 

s}a} o| -g-^ofl ^-71 S) Si o]^^> * -£tH"§- £% V *M *$*1 lZt v, & 

-§- D fl» .^7ls>^4. 7 e v °1 Si n]^7>°l a^o)] T^-ft^s} 3(|« 4**1 

<i4s> 4-s-°11 °1 4^ V< 3*1- ^sfl-S o>s^^7l ^ 1000'CS 180$ ?> <S^e)*h2. 

5. *) l-eju]^ ^-f-^l 3] <*-fr &tyZ\JL ^7)1 0.05^mS| ^IH^* ^i^^r. 

<I46> att, -S-^Sf ^$ 2l^O_S. *#<^*]* ^.2.3. ^SM?! ^ 

•S^lfe ^S*-*.2.el ^ 7 0 v £fe goo kg/cm 2 3°-5-$Ei a o v 7 ]o] ^^±.v\ 

si Sfl -i- o atb 7 A°-£- t °14 *H 4th"B^ 

<i47> 4-g-°fl °J7>^ 15/an2l €°j*°d2l 95 f^$°fl 5 f^$a) A cM $^°J 
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21 #43) (002)^21 >g^^ d002^ 0 . 3355nm 51 4 . 

. o] E^a} *fl S *}^]-& -g-2] 7 ] l000t:( 1273K)S. ^*J- 

3E)]^ E^3}-Al-7li Jf.*J 0.05/M121 E^Ol-a. ^^£4. 

tt 44-§-2) (002)^2) d0027> 0.39nni^S<?] 3°.S-?-Ei ^7)9] u] 3g ^ e}- 

irto} ^^>^ d002£ J §-°J*}- ^£4^ ^€4. °14 §ol sH ^ A H1 1-42] 
4iH *flJl-l- <25S4. 
(u)iEoi| 1-3) 

3 J5- 2.0^m2) Si 10g4 <L>2}-i-i 2.8g %± lg-fr ^-§-3 100 

m£2} *| H.S^-^]£7l-qofl ^ o}a ?7 }i 5-2)7] #o)jA] 1400°CS. 180-g-?! 

7 A A o V 7] l- 4 2f ^o] U]jac^l 1 2 2] ff^^ 7flkl- ^524. 

^A)oj] 1-4 * HlJEofl l-3ofl^ ^ofl ^ 
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c* E-l-1- z)] o) cofl 21*11 14^nia) -g-^Hl £.S.Skn. ^ 4HM 120t:°)l*| 

24A]?_> TJSA]^ N-511-el^* fl^lS^. 7 E Vo l *M. *M 100/anS) -8^ 

f^%°lJi, ■g-^^lsl USfe 1.5 g/cnf ^i^-oiojrq-. jzeIji, 3f^l 
g Jg-Hi-g. 33 i 3lnln sl #<Hiflol ^AHl 1-4 HlHofl 1-321 ^ 

a a^oi m^si a>o]oi] 4^-^ #e|=a«««»o.a °1*<H*1 

cHl^ ? |-a.i.ilo| e( DEC ) ^ ofll?!?>a.vllolH(EC)Sl ^--S- -g-llS-Al LiPF 6 7> l 
(mol/L)Sl *£7> SlS^- -g-*IHSl 3* °l-8-*M, 2*1*31 EliElf 

4. 

^v*} 0.2C5L *>2, 0 V(Li/Li + ), 

* 1.5 V(Li/Li + )5L *M *H ^ 33** *M a 1°H M-^^USi^. 

a m 7ii5.oi i A>o]fl-ofl^si ^a-g-^ s f"a-*i±-g:°i 71 ^ s-i <h sa^. 
[a i] 







Si nil**} 

r** ft) 




O vJ. O O 

(mAh/g) 
(1 A>ol#) 


(ft) 

(1 *V°1#) 




B 2 0;, 


5 




425 


89.3 


^A]c^l 2 


B 2 0, 


10 




417 


92.7 


-^Hl 3 




20 




383 


92.8 


^A]afl 4 


B 


10 




439 


90.0 






10 




421 


87.4 


til HI oil 2 


B 


10 




440 


85.9 



a a.^ w>2f ^-oi, i A>oi^ofl^si "S-^*.** H )^°fl i - 27> -a ah 



1-44 7^2) 2Lt= fe* 5!* £ 4^ 1-43] % + Si °1^4 

1- Eti^l £ 7 >q 4HH 7 ><g^ 5H1 s]*fl Si. Si f^l SiC A 4tr 

alJU^l 1 53 2^ ^ls^-^ S.7>q» °l-g-«}7l nfl^-ofl Si oi^^s; Si 

f.ojife. sic -s-oi *j#sl*l e>o> Si -S-^I ^--fr^l -8-tflajo.s <&M«fl i-4i4 

E^Lfljl Sat}-. O^* ^A]ofl 1-321 ^ + , Si nlU^ B 2 0 3 # *tf*H 7}<fi*V 3 

<H| o^sH B 2 0 3 2l -^±^\7} SiS AV^-sM SiB, -8- °1-2H1 Si0 2 ^> Vo ] &»1 'A 

^Ajail 4 fe, Si nl^^ B# £^-*H 7}<S5!>7] ufl^ofl, ^A]oil i~ 3 

oil Hl*fl -t>±.7> 3}O.Dl, D]ig=3] = 6fl 2] 5}^ -4.^=3] Si0 2 *J#3*1 

t>,.^|o( l~3ii45L 3 ^Jl, °]5J "fl-S-ofl Si #2} ih-fr^o] ^iflajo.S 



a*. ^*H1 i-3°ll sa°H B 2 o 3 sl ^7V*vo,] 4^ «j-^-§-^=o] ^ 

s>E]Jl °13-8-, B 2 0 3 ^1 ^7>^=o] ^7>*H1 SiBj -a-ol §71] 

^*|- SiC SiO, # §3 SiB 4 - A o 1 - 0 l fl-^-* ^^sl-fe Si -y-sl 

*V o-^o] #tfl*j-2-3. Si nl^^l- 7.}i.])2) %V. ^o) Z^S] O^SH, 

St*. SiC A o v , Si0 2 # 55 SiB 4 sl Si Aj-o] ^^^ol 

£ 6<H1 *4Bh+ «>2f ^ol, Si °1*H, SiC tf, Si0 2 Aj- SiB 4 <$J\2.3.*e1 $1 S] 
Si 4$ 7J-5.S. p SjS a j. Jli Si02 -JJ-SKHD^SI 3)3 

P Si02 5L SiC #2} (111)^2} #JE-» p sicS t}5L, SiB 4 #3] (104)^2] 2] 

a| ^J-si- p sjB jg. §J^. nfl, £ 65.^, P si02 /P si = 0.034°M, P si c/Psi= 0.044°H, 

42-33 



Ps iB /Psi02= 1.50«lJl, Ps iB /Psie= 1.16°14. 

5. 2<^lfe ^a]c^1 1-2 ulHofl 33} 20 S 100 AWto^aJ *^-8- 

-8-^ -fr*l*sl ICS *>5Scf. 

[i 2] 





Si 


(20 


(100 '4°1€/ 
1 ^4ol#) 




0.3um 


89.0% 


71% 




0 . 3jum 


88.0% 


74% 


ulH^l 3 




84.4% 


47% 



& 2°1] M-Efid wV 2 )- £°1, * 7 -)-§:^r -^H 1 ^ 27} Hlsofl 3£Lt} # 



f^] SiC Si0 2 # g| SiB 4 ^ A d*Hr Si A o v ^ 

-H-^°] ^-tn^o.s. Si ni^^ansi aj£«i «j*H3jL, °1 

a, SiC Si0 2 # S SiB 4 #3] ^#<Hl si en, si ^-2] ^^^o] ^sl-EH, 

°1?H 2l*fl Si ^ Si^ 211-21 SK}^£7l- fl^SSU, A >o}l- ^ 



°14, ^MisM] 4^4 44 4°i, ^^.<Hi ai*v^, ^<a<g 

S Si ni^^> 7 > Li* i-44?l «fl^ofl, °J4 44^ ^«g-^* 

44€4. 2-4, ^ ^>°fl c fl4°i SWl*144 Si ^flofl £^ 

eV^^s. HJl*)*^ Si °1^4^ %H V <M44. 2*V, Si 

°1^4# ^l^-iiEVAS , Lis] u o v*ofl nj-a.^ Si °1 

3^ ^^o] 7 ]7il3°.s <3*im4. ci^c-i, ^<^oi^ 4i 

fife Sl*fl , ^^°J^7> a]^ *i«fl<aHl ejgjoj ^Sflq" -g-§fl7} 

^aji> ^-Aiofl 4^ojxi-7i- ^^l-^&l 444fe c a°l Sis. 2*> ^14 
^^p-vofl 7l°]*}fe Si *1^4s| °)fes)-l- U <M44. s£th Si ^ ^°fl 

Si0 2 SiC ^ ^ SiB 4 4°1 ^tl°£*l, ^-cfl^AS. Si 4^] 

jn , Si 4°fl sfl^-g- ^sM^ls, al-sal Li ^4°1 <^144. 

°H1 tc}-.2->. Lis] aj-^o)] Si Dl^^S] ^ 4^0] ^^sl <2M1€4. 

Si0 2 4, SiC 4 ^ SiB 4 Lisf >£444 «Hfe°fl 4*flfe 4** 4 4*1 

■L>, Li °1feS) SJ-a];4 %^lsl-Jl, Si n]^^]-2] ^)^^^] Sl*V nl§-2|-7> <**1€4. 
iE*L Si0 2 4, SiC 4 ^ SiB 4 4^1 3L4471 "fl^l 4712] 7lfe* 

S.^ SL3. ^ 514. 

•g- H^s] 44.^ ^ll^lr 44^444 4711 4s, Si ^%'4^ *fl3^ 
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^-z|31^o11 2]tb (002) ^S] 'g^:^ 60027} 0.337nra nlnVo] ^-<g °J*> 

a o v 7 ] slc^ ey*]. ri Aj-7] 4^-oj^l-7> 0.37nm °l A o v ^ d002S 7}*]^ «1 

A o v ^l ^^Hr a^SffiS °]-¥-<^*l^ Si ^SHl S.^^ ^ 

ElJi, A o v 7i si ni^*H? 333 si -y-^ofl sio 2 A o v , sic A o v « s;b 4 -s-oi 53 

*lll*<Hl Si^i, Si:C^ f'^Hlfe '0."l:99.9 50:50°J 53* ^^.S *V 
[3?* 3] 

*f|i*8- *H2*<H1 X-a ^al^l A <M Si -8-el (111)33 

s]^a) 7 0 v £ i- Ps|J = s>ji, #7l Si0 2 A o v ^ (lll)^ ajgs; 7 0 v £ s. p Sj0 ,s. el-ji, 

A cM SiC ^ (111)^^ PsiC iL ^7] SiB, -S-al (104)^3 $ 7 d 

7 0 ^f p siB 5. nfl, Ps i02 /Psi7> 0.005 °] A o v 0.1 «>1*V«»1^, Psic/Psi7> 0.005 °] A 0 V 
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0.1 °1*1-°H, PsiB/Psio 2 7l- 0.1 5.0 ol*V<>l^, Psi B /Psic7> 0.1 5.0 

[^rt 4] 

>g?Hl SiJl, 50nm 2joo 13 $H £Ul, a o v 7] «1 

*fll*J- £fe *U2%H| 51 «H*1, A o v 7l Si <y^ol lOnnt °l A o v 2nm 

<g$Hl #7] fti^^ H]^*J-o| io" J ffl • molsHo), -*7l ^ 

f^e}^ -g.*) #5.7} 500 kg/ciif ^ ^-^71- lOnm 1/Jii =>]*l-o] 53 -§■ 

I^^*o V 6] 
7] 

*fll*J 5Efe eli^ 53-ir ^-^^-S °1 ^1" 

13?* 8] 
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S^A-i^ °]^-<>MTr Si B2O3 £7>u| ^ 

<Hl*| 1300 °C <>1^- 1400 °C °1*HM ^ t°-S^ , Si A o v f^l Si0 2 A o\ SiC 
<S S SiB, tf* 

Tflsai^-t- <s-^h 4^-<a^> St'shs *>3z, a*!- a <m 4% vo u i 7} ^t 1 ^* ^ 

3] ov.fi- ^^5}oj 7fls. ^l^lS. *>j1. JE*V -^7] 7flS ^i^^l-i- 4i 

^#.2.3.^ ^7] jl*^Siq-* «17J^ til *H-§-* <£fe *3-2.S 

^-^ o-S *fe til ^fls^ « 0 v^. 
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IS 3] 




IS 5] 
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